I. Introduction
A centrifugal blower is a mechanical device for circulating air or other gases. These blowers are used to produce pressurized air at the outlet to the tune of 1.51 bars to 2.75 bars [1] . In the following project, Reverse Engineering of backward curved vane blower is used for its subsequent study and research. Reverse Engineering is the process of discovering the technological principles of a device, object, or system through analysis of its structure, function, and operation [2] . In reverse engineering of complex components, ensuring that the new component will be equivalent to and meet or exceed all the specifications of the original design is critical. This technique has become a proven alternative for obtaining replacement parts for existing equipment which may have deteriorated through inservice use or have been damaged by cavitations or its failure in case of Fluid Machinery. Replacing these parts requires experienced design and processes to create a component that will meet the form, fit and function of the original part.
The above figure illustrates parts of the blower designed. Fluid enters the inlet port at the center of the rotating Impeller, or the suction eye. As the impeller spins in a counter-clockwise direction, it thrusts the fluid outward radially, causing centrifugal acceleration resulting in the creation of vacuum, drawing even more fluid into the inlet. Centrifugal acceleration creates energy proportional to the speed of the impeller [3] . Enhancing the design productivity and incorporating the possible improvements in blower design consumes more time due to the complex geometry of casing and the blades. Attempts are made to address this issue through Reverse Engineering approach. The subsequent study covers the highlighted issues and its solution.
II. Reverse Engineering
The following process provides the basic procedure adopted for using the technique of Reverse Engineering in assessing the design of the centrifugal blower. Initially, the backward curved vane blower was dismantled and the parts were individually characterized. Various geometrical tools and techniques were used to carry out the geometrical analysis and the dimensions of the blower were found out. Using various curve generation techniques and mathematical software MATLAB R2007b, we determined the geometrical curves of impeller blade and casing. Subsequently, the calculations were carried out using the mathematical data obtained above to assess the design of the blower. Finally, the simulation was performed from the design of blower which successfully showed the effect on the discharge rate w.r.t the input parameters.
Geometrical Analysis of components of blower: 2.1.1 Design of Impeller Blade
In order to deduce nature of the impeller curve, the impeller was placed on a white sheet of paper. A blade at random was chosen and the identified points were marked w.r.t the centre of the hub of impeller using a system of two measuring scales to determine the x and y co-ordinates of the selected points. A characteristic curve was generated in MATLAB by plotting the co-ordinates obtained and then a mathematical equation was derived which was then compared to a set of standard mathematical equations. From this comparison the nature of the curve was inferred to be a parabola. The co-ordinates of the impeller blade and the nature of the curve are as shown below: Fig-3 Curve obtained through the identified co-ordinates of impeller Design of Volute Casing When the air enters at the suction of the impeller, the shape of the casing provides the necessary pressure to the air [4] . The shape of the casing was determined using the arc method from the measured values of inlet radius and the outlet radius of the casing. Thus the nature of the curve so obtained was inferred to be a volute.
Volute base circle radius = 68 * 10 -3
Volute exit radius= 84 * 10 -3
The details of the Arc Method employed are given below:
The two points A and B were marked at a distance equal to the value of inlet and outlet radius respectively from the centre point at an angle of . II.
The region points A and B were divided into 6 equal parts as show below. III.
The distance by which the each segment was increased subsequently is 
IV.
Similarly all the points were marked. Now the arcs were cut from the centre O using the values of OA & OP and thus the curve was drawn taking the intersection points of the arc as a centre. Using this method the entire volute curve was drawn. The curve obtained is shown below: Fig-4 Volute Casing The magnitude of the measured parameters/ nature of the entities are given in Table- 
III. Geometrical Modeling
By using the identified geometry and the dimensions that were found out through the Reverse Engineering approach, the 3-D model for the blower component was developed in CATIA V5. During modeling of various parts of the existing blower, the difficulties faced were as follows:
-Modeling the blade of the impeller -Surface Modeling of volute casing
As modeling was carried out further, these issues were taken care of by proper inspection and trial and error method. The final assembly model was then prepared by combining all the part models of impellers and volute casing.
IV. Design And Simulation
Forthcoming part provides the design details for the blade and the resulting blower characteristics. The dimensions of the various components obtained through the Reverse Engineering approach are used for the same [5] .
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Simulation
From the above graphs, it follows that: 1) Discharge rate increases with increase in inlet angle-This is because with the increase in inlet angle, the amount of air handled between the two successive blades of the impeller increases which leads to increase of discharge rate. 2) Discharge rate increases with increase in inlet vane width-This is because with the increase in inlet vane width, the area available for air increases. Thus the air-handling capacity of the blower increases resulting into increase of Discharge rate. 3) Discharge rate increases with increase in Speed of impeller-This is because with the increase in speed of impeller, the suction rate of the air increases. Thus the air-handling capacity of the blower increases resulting into increase of Discharge rate.
V. Validation
The parameters used in the designing of blower were calculated using the technique of Reverse Engineering and the data thus obtained was compared to the specifications of the blower provided by the manufacturers and were found to be same.
VI.
Conclusion The performance evaluation of the developed design of blower shows that; The necessary design of the blower can be designed as per the method adopted in present work. The parametric solid models of the critical components such as impeller and casing are readily available and thus the modeling time for these components is almost zero. Also the Results of the work can be used to select the blade angle/ vane width & speed so as to obtain the desired discharge and thus the lead time in design can be reduced considerably.
